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BASIC-ABSTRACT: 

NOVELTY - The ozoo® water <7) containing acetic acid is continuously supplied 
to center portion of a rotating substrate (1). The uRravtotet rays from a UV 
lamp (3) are irradiated onto the substrate for removing resist adhering to the 

surface of tl-ie substrate. 

DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 
(a) Substrate processing apparatus; 
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(b) Electronic device manufacturing method 



UvSE - For substrate processing especlaliy resist peeling processing e.g. for 
semiconductor wafer giass substrate for iiquid crysta! (LC) panel, etc. 

ADVANTAGE - Removes the organic substance such as resist adhering onto the 
substrate without need for high temperature iieai treatrnent, thereby reducing 
damage causing to the substrate. Avoids need for complicated drainage liquid 
process and exhaust gas process th«mby increasing economical efficiency. 
Improves sanitation and safety since organic solvent is not used for the 
cleaning process. 

DESCRIPTION OF DRAWING(S) ■■ The figure shows an explanatory view of resist 
peeling process. (Drawing includes norhEngJish language text), 

Rotating substrate (1) 

UV lamp (3) 

Ozone water (7) 
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JPO and \HP\T are not responsible for my 
damages caused by the use of this translation. 

1 This document has been transiated by computer. So the transfatlon may not reflect the origina! precisely, 
2.**** shows the word which can not be b-ansiated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Ciairn(s)] 

[Claim 1]A substrate disposal method removing an organic; matter which adheres to a base rnaleriai surface 
by supplying a substance, ozone, and water which controi decomposition of ozone to the surface of a 
substrale which should be processed, irradiating with Ljitraviolet rays. 

[Claim 2]A subslrale disposal method supplying a substance, ozone, and water which controi decompositiorc 
of ozoiiG lo the surfacv) of a substrate which should be processed by supplying ozone water containing a 
subslar\ce which corstrols deconiposition of ozone in the substrate disposal method according to ciaii!! 1 to 
the surface of a substrate which should be processed. 

[Claim 3]A substrale disposal rr^ethod making said ozone water flow in the substrate disposal method 
according to claim 2 on the surface of said substrate which should be processed. 
[Ciairr? 4]A substrate disposal rriethod are stratified and making said ozone water flow \n the substrate 
ciisp-osai method according to claim 3. 

[Claim 5]A substrate disposal method supplying a substance, ozone, and water which control decomposition 
of ozone to the surface of a sul)strate v^rwoh shoiild be processed by supplying a substance, gaseous ozone, 
and water which control decomiposition of ozone in the substrate disposal method according to claim 1 to the 
surface of a substrate which should be processed. 

[Claim 6]A substrate disposal method making a steam, water, or ozorie water contain a substance which 
controls decomposition of said ozone, and supplying ft in the substrate disposal method according to claim 5. 

[Claim 7JA substrate disposal method, wherein a substance which controls decomposition of said ozone In 

the substrate disposal method according to any one of claims 1 to 6 is acetic acid or its salt, phosphoric acid 

or its salt, carboxyllc acid, its salt or carbonic acid, a hydrogencarbonate, or carbonate. 

[Claim 8]A substrate disposal method, wherein a substance which controls decomposition of said ozone in 

the substrate disposal .method according to claim 7 is acetic acid or ammonium acid carbonate. 

[Claim 9jA substrate disposal method characterized by said substrate being a semiconductor substrate or a 

substrate for liquid crystal panels in the substrate disposal method according to any one of claims 1 to 8, 

[Claim 10]A substrate disposal method, wherein an organic matter which adheres to a base material surface 

In the substrate disposal method according to any one of claims 1 to 9 is a resist film. 

[Claim 1 1]A substrate processing unit provided with a means to be a substrate processing unit which can 

htip://\vw\v4.ipdi.inpit.go.jp/cgi-bin/tran_web_cgi_eije?atw^ 7/29/2010 



JP;2002-O25971,A [CLAIMS] Page 2 of 2 

enforce the substrate disposai method according to ciaim 2, and to frradiate a base material surface with 
ultraviolet rays, and a means to supply ozone water containing a substance which controls decomposition of 
ozone to a base material surface. . .. , . 

[Ciairri 121A substrate processing unit provided with a means to supply a means to be a substrate processing 
unit which can enforce the substrate disposal method according to claim 5, and to irradiate a base material 
surface with ultraviolet rays and a substance which controls decomposition of ozone to a base material 
surface, gaseous ozone, and a steam. 

[Claim 1 3]A substrate processing unit provided with a means to supply water and gaseous ozone containing 
a substance which controls decomposition of ozone to a means to be a substrate processing unit which can 
enforce the substrate disposal method according to ciaim 6, and to irradiate a base material surface vyith . 
ultraviolet rays, and a base material surface. 

[Claim 14]A manufacturing method of an electron device having the process of mmoving an organic matter 
which adheres to a base material surface with the substrate disposal method according to any one of claims 
1 to 10. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Descriplion of the invention] 
[0001] 

[Field of the InyonlionjThis invention relates to the SLibstrate disposal method using especially ozone, and a 
sai:)slrate processing unit aboui the substrate disposai method and substrate processing unit v^hich are used 
sisitdbiy to remove organic matters, such as resist ffom the surface of substrates, such as a semiconductor 
substrate and a substrate for liquid crystal panels ThiS in-A/ntion reistc-s to the rnanufactunng method of the 
electron device which has such a substrate disposal ir:eihGd as a part of process. 
[0002] 

[Description of the Prior Art]in a semiconductor manufacturing process, the process of resist application- 
etching resist removing is repealed to the surrace of a semiconductor substrate. The resist removing in here 
is divided roughly into the wet treatment which uses release liquid, and suifuric acid / filtered-water mixed 
liquor, and dry processing (ashing) by plasma, and is properly used by the use, respectively. The wet 
treatment is more ecoriomical when both are compared. This is because dry ashing by plasma needs a 
vacujum etc. 

[0003]However, the environmental problem of the wet treatment which uses release liquid, and sulfuric acid / 
filtered-water mixed liquor is large from the release liquid, and sulfuric acid / filtered-water mixed liquor being 
environmental pollutants generally. For this reason, development of a clean and economical alternate 
method without the problem in an environmental aspect Is furthered, and the exfoliation processing by ozone 
is considered as one of them. 

[0004]Ozone has powerful oxidizing power as everyone knows. 

And since it decomposes and becomes oxygen, attention is attracted as a clean oxidative degradation agerit 
from there being no concern of environmental pollution and there being no problem of exhaust gas and 
effluent processing. 

[OOOSJThe substrate treatment using ozone is divided roughly into gaseous phase processing and liquid 
phase processing. Gaseous phase processing processes a subsb-ate face with the gaseous ozone 
containing ozone. On the other hand, liquid phase processing processes a substrate face with the ozone 
water which ozone dissolved. 
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[0006] 

[ProbleiTi(s) to be Solved by the tnvention|Ho\vever, there are the following problems in the conventional 
substrate treatsTient using and ozone, 

[0007jln the gaseous phase processing called ashing, in order to gather reaction velocity, it is necessasy to 
heal a substrr^lw io a 200-300 ** elevated temperature, and it also has a possibility that heating cost not only 
increases, but a substrate may receive a damage wsth the healing. 

[OOOSiOn the other hand, since the heating at high temperature of ozone water is impossible for the case of 
liquid phase processing, the problem by heating \s not produced, but it is one of these and there is an 
essential probiem that a reaction rate is rei^iarkabie and tow. For thfs reasoii, the actual condjlicni !s that the 
liquid phase processing by ozone Vv'ater does not result in utilization in resist removing, but is put in practical 
use only in the washing grade of a sut)strate at most. 

[u009]The purpose of this invention has a high reaction rate, moreover, is clean and (here is in providing the 
manufacturing method of the electron devioo which Has the substrate disposal inothod with tew damages, 
the sut)strate processing unit, and this substrate disposal method to a substrate as a part of prot oss. 
[0010] 

[Means for Solving the ProbietnjTo achieve the above objects, this invention persons conducted various 
experiments aiming at the reactant improvement paying attention to gaseous phase processing and liquid 
p-hase processing by ozone. As a result, the foHowing facts became clear. 

[Otn 1]As a .method of heightening oxidative degradation capability by ozone v^/ater, generating an oxidizing 
radical m which oxidizing power is still stronger is knowM#t^^f than ozone, and methods of generating the • 
oxsdizing f^dic^l include addition of hydrogen pefitixl^f^, m mpomre of ultravio/et rays, 
[0()12]When hydrogen peroxide was added to ozone water so that this invention persons may improve the ' 
detachabiiiiy in resist removing processing by ozone water, an autolysis operation of ozone by hydrogen 
peroxide excelled, and detachability fell conversely. That is, in resist removing p.rocessing by ozone water, an 
oxidizing radical did not function effectively. However, when a substrate face was directly inadiated with '■ 
ultraviolet rays under existence of ozone water, improvement in large detachability was accepted. 
[0013]When the Reason is investigated, an exposure of ultraviolet rays to a substrate face, Gomblnatson of 
an organic matter adhering to a substrate face was cut, It became clear that the organic matter vv'as reformed 
in the state where decomposition treatment is easy to be carried out with ozone water, and it became clear 
as a source of release of an oxidizing radical to function as an effective organic matter reforming means 
before oxidative degradation by ozone water. 

i0014](1) A substrate disposal method of this invention is developed on the basis of this knowledge, and it 
removes an organic m^atter which adheres in a base material sijrface by supplying a substance, ozone, and 
water which control decomposition of ozone, irradiating with ultraviolet rays the surface of a substrate which 
should be processed. In this invention, since a substance which controls decomposition of ozone is supplied 
to the surface of a substrate vMoh should be processed in addition to ozone, even if it performs UV 
irradiation for organic matter refining, an autolysis of ozone is conti'oHed effectively. Therefore, density 
lowering of ozone is controlled and an organic matter removing effect high as a result Is acquired, 
[0016](2) In a substrate disposal method of the above (1), a substance, ozone, and water which control 
decomposition of ozone can be supplied to the surface of a substrate which should be processed by 
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supplying ozone water containing a substance wt-iicn controls decomposition of ozone to the surface of a 
substrate which should be processed, !f ozone water which ozone dissolved has a low ozone level compared 
with gaseous ozone and it is independent, a high reaction rate is not shown. However, if an organic matter 
on a substrate fa^e is ifradlated with uftraviofet rays, combination of the organic matter will go out, it will be in 
the state where the organic matter is easy to disassemble, and a high or^arvie matter removirvg effect will be 
acquired also in liquid phase processing as a resuit. 

[0016](3) In a substrate disposal rnethod of the above (2), it is preferred to make said ozone water fiow on 
the surface of said substrate which should be processed. That is, in a substrate treating method of this 
invention, an organic mylier wr^ich adheres on the surface of a substrate is efficiently removed by refining by 
exposure of ultraviolet rays, oxidation by ozone water foilowing this, and physical removal action by the flow. 
And there is no problem of wastewater and exhaust gas and heating of a substrate is not needed, either. 
[0017](4) In a substrate disposal method of the above (3), it is preferred for It io be stratified and to make the 
ozone water flow as a flow gestait of ozone v^ater. Since a stratified flow has active liquid substitution and 
time it is not only effective, but put to ultraviolet rays at a point v-zhich can supply a lot of ozone on the surface 
of a substrate, a point that a powerful physical re; ;iovai action is expectable, and a point which can be 
processed uniform is short, it is especially effective on combination with ultraviolet rays alscs at a point that an 
autolysis of ozone can be controlled and oxidative degradation by an oxidizing radical caii bo expoclod. 
[0018](5) in a substrate disposal method of the above (1), a substance, ozone, and wates- whsch controt 
decomposition of ozone can also be supplied to the surface of a substrate which should be processed by -' " 
supplying a substance, gaseous ozone, and water which control decomposition of ozone to the Sijrface of ^' 
substrate which should be processed. If an organic matter on a base malerial surface is irradiated with 
ultraviolet rays, combination of the organic matter goes out and it will be in the state where the organic matter 
is easy to disassemble, in the state, since gaseous ozone with a high ozone level is supplied, a high organic 
matter removing effect is acquired in gaseous phase processing. Since an autolysis of ozone is controlled by 
existence of a substarxe which controls decomposition of ozone and an ozone level fad Is moreover also - ■ 
controlled, an organic matter removing effect becomes still higher. 

[0019](6) In a substrate disposal method of the above (5), It Is preferred to make a steam, water, or oxohe' " 
water contain a substance which controls decomposition of said ozone, and to supply it. For this reason, a 
substance which controls decomposition of ozone can be supplied effectively. When supplying with a steam, 
it may supply from an introducing hole different from a steam, and may supply from the same Introducing 
hole as a steam. When making water contain and supplying, warm water is made to contain and it can also 
supply. Ozone water Vv'hich contains acetic acid in addition to supply of gaseous ozone can be supplied 
further. 

[0020](7) In the above (1) thru/or one substrate disposal method of (6), it is preferred that a substance which 
controls decompositlori of said mom is acellc acid or Its s^, phosphoric add or its saft. carboxyllc acid, its- 
salt or carbonic actd, a hydrogencarbonate, or carbonate. These substances have an effect (the scavenger 
effect) which catches an OH radical which ozone decomposes and generates, and have the operation which 
prevents this OH radical from promoting ozone degradation further. 

[002 1 K8) In a substrate disposal method of the above (7), it Is mom pref^erred that a Siifostariica which 
controls decomposition of said ozone is acetic add or ammonium acid carbonate. When a substance which 
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controls decomposition of said ozone \s acebc acsd, this soiuiion is advantageous to especially maimenance 
of concentration of ozone which is easy to decorrspose in an ail<aiine soiution in order to show acidity. When 
a substance ¥/hlch controls decomposition of said ozone is ammonium acid carbonate, this solution stiows 
aikaiinity, but the maintenance effect of an ozone ieve! is seen. Depending on an organic matter for 
deconipositiori, it may be easy to meit into an alkaline solution* and, in such a case, addition of ammonium 
acid carbonate is preferred. 

[0022](9) in the above (1) thru/or one substrate dispose! method of (8), said substrate can be a 

semiconductor substrate or a substrate for liquid crystal panels. 

[0023](10) In the above (1) thru/or one substrate disposal method of (9), an organic matter adhering to a . .. 

base material surface is a resist film. Therefore, in this invention, processing of resist removing in a 

semiconductor substrate or a substrate for liquid crystal panels, etc. has an effect, 

[0024](1 1) A substrate procejssing unit of this invention is a substrate processing unit vvhich can enforce a 

substrate disposal method of the above (2), and is provided with a means to irradiate a base maierial surface 

with ultraviolet rays, and a means to supply ozone water containing a substance which controls ^ 

decom=position of ozone to a base materia! surface. For this reason, as for a siibstrate processing unit of tt^rs 

invention, a high organic matter removing effect is acquired in liquid phase processing. 

100251(12) A substrate processing unit of this invention is a substrate processing unit which can enforce a ■ 

substrate disposal method of the above (5), and is provided with a means to supply a means to irradiate a 

base material surface with ultraviolet rays and a substance which controls decomposition of o-v-oi io to a base 

material surface, gaseous ozone, and a steam. For this reason, as for a substrate processing unit of this 

invention, a high organic matter removing effect is acquired in gaseous phase processing. 

[00261(13) A substrate processing unit of this invention is a substrate processing unit which can enforce a 

substrate disposal method of the above (5), and is provided with a means to supply water and gaseous 

ozone containing a substance which controls decomposition of ozone to a means to irradiate a base material 

surface with ultraviolet rays, and a base material surface. For this reason, as for a substrate processing unit 

of this invention, a high organic matter removing effect is acquired in the gaseous phase and liquid phase 

processing. 

[0(}27](14) .A manufacturing method of an electron device of this invention has the process of removing an 
organic matter which adheres to a base material surface with the above (1) thru/or one substrate disposal 
method of (10). For this reason, since resist etc. can be more nearly thoroughly removed from a base ' 
material surface, the reliability of an electron device (a semiconductor device and a liquid crystal device) 
manufactured can be improved. Since resist etc. can be more efficiently removed from a base material 
surface, an electron device (a semiconductor device and a liquid crystal device) can be manufactured m.ore 
by low cost. 
[0028] 

[Embodiment of the invention](Embodiment 1) Embodiment 1 of this invention is described based on 
Drawlr^gs below. Drawing 1 is an explanatory view of the resist removing processing concerning Embodiment 

[00291The substrate processing unit 100 of Embodiment 1 performs resist removing processing by the liquid 
phase. The substrate 1 which should be processed is a semiconductor wafer after etching to which resist 
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remains on the surface. 

[0030]ln resist removing processing, nrst, a resssl application side is turned up and the substrate 1 Is carried 
on the rotor 2. Subsequently, the ozone water 7 is continuously supplied to the central part of the substrate 1 
from the nozzle 5 provided on the central part of the rotor 2, operating the rotor 2 and rotating the substrate 
1 . The whoie surface of fhe substrate 1 Is itradliateci with ultraviolet rays with UV lamp 3 formed above the 
rotor 2. 

[0031]The ozone water 7 in here is the ozone water which poured gaseous ozone ir\to pure water with the 

ozone dissolution machine 6 and in vvhich ozone was dissolved, 

[0032jThe dissoKition ozone level in (he ozone water 7 is as good as high concencratior -rn a reactant 
point, its not less than 10 ppm are preferred, and especially its not less than 50 pprn are preferred. The not 
less than 50 ppm high-concentration ozone water 7 is also generable by combining highly concentrated 
ozone gas and application of pressure. As the amount of suppiy of the ozone water 7, 0.5 per substrate unit ' 
area and unit time - 100 ml/cm^ is preferred. SufUcient reactivity is not securable if there is iittSe this amount 
of supply. Since the ozom which does not contribute to a reaction increases when too large, uti/izatlon 
efficiency falfs, 

l00331Decomposit!on follows dissolution ozone in the ozone water 7 temporally. In order to suppress this 
decomposition, to that ozone water 7, the substance wUoh confe-ols ozone clegradalKJnf such m aceic acid 
or its salt, pbQ^horic acid or its salt, carboxylic acid or its salt* carbonic add, a hycirogefrGarbonate, or 
carbonate, is added, 

[0034]About the intensity of ultraviolet rays, an appropriate value changes with the kinds and ozone water 
concentration of ri?sisi. When too weak, cutting of combination of an organic matter does not progress, and 
when too strong, the autolysis of ozone becomes remarkable, and decomposition of resist does not progress. 

[0035]Tho ozone water 7 supplied to the central part of the substrate 1 spreads to the circumference on the 
surface of the substrate 1 according to the centriiligai force accompanying rotation of the substrate 1, serves 
as the stratified, i.e., it is thin, water screen, and flows from the central part to a peripheral part. Ultraviolet 
rays let this flowing water screen pass, and it Is Irradiated with them by the surface of the substrate 1 
[0036jThe ultraviolet rays irradiated by the surface of the substrate 1 cut combination of the organic matter in 
the resisl film adherir^g to the surface. Since the oxidative degradation of g resist film progresses in this state 
when ozone water contacts ^ resist mm, and also the physical power by n. stream h added, decomposition 
removal of that resist film Is carried out at a high rate* Since refining of a resist film will not be performed if 
there is no exposure of ultraviolet rays, even if it carries out with a powerful flow of ozone water, a high 
reaction rate is not securable. 

[0037]Although the direct action of the ultraviolet fays Is carried out to the organic matter adhering to the 
surface of the substrate 1 and an operation on the ozone water which flows the surface top is not expected to 
understand from now or^, the autotysis of ozone in ozone water and generating of an oxidizing radical take ' 
place as a secondary operation. Sii^de tf^m water flows the substrate 1 top in the state of the thin water - 
screen, contact time uftravioiet rays is short, and since the autolysis of ozone is controiied, the oxidative 
degradation operation by an oxidiMng radfcal is hem, expectable. 
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[0038]The thickness of the water screen is determined by the speed of supply of the ozone water 7 to the 
substrate 1 top, and the revolving speed of the substrate 1 in rate-limiting, the utilization efficiency of ozone 
In the gas mixture ozone vvater 7 increases so that it is thin, but if extremely thin, reaction time (contact time) 
vvili cause a reactant fall [ become / too much / short ]. 

[0039]The ozone water 7 may be heated at the temperature of 80 ** or less, A reaction rate can be raised- > 
with this heating. However, if cooking temperature is too high, the autolysis of ozone will become remarkable 
and ozone will be consumed vainly. 

|004Cf](Embodiment 2) Embodiment 2 is described based on Drawings below. Drawing 2 is an explanatory' 
view of the resist removing processing concerning Lmbodsment 2. 

[0041]The substrate processing unit 200 of Embodiment 2 performs resist removing processing by the 
gaseous phase. The substrate 1 which should be processed is a semiconductor wafer aft^ etching to which 

resist remains on the surface. 

[0042]The substrate processing unit 200, The container 29 made from quartz, the holder 21 holding the 
substrate 1, the gaseous ozone introducing hole 22 that introduces gaseous ozone, and gaseous ozone to 
near the substrate. It has the steam and the acetic-acid-vapor introducing hole 24 which introduces into the 
whole substrate the gaseous ozone supply head 23. the steam, and acetic acid vapor which supply gaseous 
ozone unifoniiiy, ihe exhaust hoie 28 which exhausts the insfds& of a device, and UV lamp 3 which irradiates 
a substrate with ultraviolet rays near the guidance board. 

|0043]ln resist removing processing, first, a resist application side is turned up and the substrate 1 is ■..i:-:--d 
on the holder 21 . Exhausting the gas in a system from the exhaust hole 28, it lets the gaseous ozone 
introducing hole 22, and a steam and an acetlc-acid-vapor introducing hoie 24 pass, and gaseous ozone, a'- 
steam, and acetic acid are introduced in a system at a rate of the specified quantity. Gaseous ozone is 
uniformly supplied to a substrate from a gaseous ozone supply head. UV lamp 3 is formed above the 
substrate 1, and the whole surface of the substrate 1 is irradiated with ultraviolet rays with this UV lamp 3. 
[0044].About the intensity of ultraviolet rays, an appropriate value changes with the kinds and ozone water 
concentration of resist. When too weak, cutting of combination of an organic matter does not progress, and 
when too sirong, the autolysis of ozone becomes femarkabfe, and decomposition of resist does not progress. 

[0045]The ultraviolet rays irradiated by the surfeoe of the substrate 1 cut combination of the organic matter in 

the resist film adhering to the surface. When ozone and a steam contact a resist film in this state, the 
oxidative degradation of a resist films progresses and decomposition removal is carried out at a high rate. At 
this time, it is preferred to adopt the conditions which a steam condenses In the resist film surface and form 
the water screen, it is because the disassembled organic matter becomes easy to secede from a 
semiconductor wafer through this water screen. 

[0046]Since the acetic acid vapor as a substance which corv.fols decomposition of ozone is introduced in the 
system, it can control that the autolysis of ozone by UV irradiation is controlled, therefore the concentration of 
gaseous ozone falls. 

[0047]The substrate 1 may be heated. A reaction rate can be raised v.-iih this heating. However, if cooking 
temperature is too high, heating cost vviii increase. 

[0048j(Embodiment 3) Embodiment 3 is described based on Drawings below. Drawi ng 3 is an explanatory 
hilp:/7wwvv4.ipdl.iripit,go.jp/cgi-bia/iraii_Vveb^ 7/29/26 10 
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view of the resist removing processing concerning Embodiment 3. 

[0049]The substrate processing unit 300 of Ernbociiment 3 performs resist removing processir^g by the 
gaseous phase and the liquid phase. The substrate 1 which should be processed is a semiconductor wafer 

after etching to which resist remains on the surface. 

[OOSOjlhe substrate processing unit 300, The container 39 made from quartz, the holder 31 hotdtngthe 
substrate 1 , the gaseous ozone introducing i-ioie 32 that ir>lroduces gaseous ozone, and gaseous ozone to 
near the substrate. Uniformly the gaseous ozone supply head 33 which supplies gaseous ozone, and the 
warm v.-aier containing a steam to the whoie substrate near the guidance board to near the substrate, if has 
the warm water and the acetic acid supply nozzle 35 which supplies war.m water and acetic aCid to the whole 
substrate uniformly near the guidance board, the exhaust hole 38 which exhausts the Inside of a device, and 
UV lamp 3 which irradiates a substrate with ultraviolet rays. 

[OuGljln resist removing processing, first, a resist application side is turned up and the substrate 1 is carried 
on the hoider 31. It lets the gaseous ozone introducing hole 32, and warm water arsd an ycetsc acid 
introduosng hole 34 pass, and gaseous ozone, water, and acetic acid are introduced in a system at a rate of 
the specified quantity. Gaseous ozone Is uniformly supplied to a substrate from the gaseous ozone supply 
liead 33. UV lamp 3 is formed above the substrate 1, and the whoie surface of the substrate 1 is irradiated 
with ultraviolet ravs witfi this UV lamp 3. 

[0052]The ultraviolet rays irradiated by the surface of ttie substrate 1 cut combination of the organic mailer in 
the resist filrvi adhering to the surface. When the warm water which contains acetic acid in a resist films 
contacts in this st.3te, the oxidative degradation of a ressst film progresses and decomposition removal is 
carried out at a high r.ito. ^-mro ocotic <v\d contained \n warm water, it can controi that the autoiysis of 
c-T-one by UV irradiation is controlied. therefore the concentration of gaseous ozone fails. The disassembled 
organic matter secedes from a semiconductor wafer easily with warm water. 

[i>jfv3]The substrate 1 may be heated. A reaction rate can be raised with this heating. However, if cooking^ 
tcmpGrature is too high, heating cost will Increase. 

[0064J 

[ExampleJ.Next, the effect of this invention is clarified by showing viWking example of this Invention and 

contrasting v^ith a comparative example. 

[00551(Working examsple 1), rotating the sfiicon wafer vv^ich is 4 inches to which 1 micrometer of positives \ 
resist for i line exposure (Sumitomo Chemical PF158) were applied at speed of 1000 rpm. The resist of tfje 
wafer surface was removed by irradiating the whole spreading side with ultraviolet rays, and supplying ozone 
water to the central part of a spreading side by the flow for 0.25L/. 

[0056]The low-pressure mercury lamp performed the exposure of ultraviolet rays, and UV iummation was 
made into 20 mW/cm^. Ozone water was generated l?y jixjuring gaseous ozone into pure water mth an 
ozone dissolution machine, The water temperature of ozone waiter 22 **, and a dtssd«tion ozone level is 
50 ppm. The amount of supply per the substrate unit area and unit time of ozone water is a pari for 3 

mL/cm"^. In ozone water, acetic acid was added by the concentration of 0.01 mol^ for Qzom degradation 

control. 

[0057]The removal rate of resist was a part for 3000A/ln the wafer periphery by 4400A/ln the wafer central 
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part. 

[0058](Working example 2) The amount of supply per the substrgte unit area and unit time of ozone water 
was increased to a part for 10 mL/cm'^. it is the same as working example 1 except it. The removal rate of , 
resist was a part for 3400A/in the wafer periphery by 4800A;'in the wafer central part. 
{0{)59](Working example 3) The water temperature of ozone water was raised at 40 **. The dissolution ozone 
levei feii to 30 ppm wiii^ the rise of waier temperalure, ft fs ifie same as working example 1 except this. The 
rertioval rate of resist was a part for 3600A/in the wafer periphery by 5000A/in the wafer central part. 
[0060](Working example 4) UV illumination was Increased to 30 mW / cm^. It is the same as working 
exarrjpie 1 except this. The removal rate of resist was a part for 3500A/in the wafer periphery by 4900A'in the 
water central part. 

[0061](Workjng example 5) The amount of supply per the substrate unit area and unit time of ozone water is 
increased to a part for 10 mL/cm^, and UV illumination was increased to 30 mW/cm^. It is the same as 
working exan^ple 1 except this. The removal rate of resist of the removal rate of resist was a part for 3900Ay'in 
the wafer periphery by 5300A/in the wafer central part. 

[0062](Comparative example 1) The exposure of ultraviolet rays was omitted. It is the same as working 
example 1 except this. The removal rate of resist was a part for 1700A/in the wafer periphery by 2300A/ln the 

wafer centra! part. 

[0063]{Comparative example 2) The wafer was Immersed in the ozone water used In working example 1, anci 
dip processing performed resist removing. The removal rate of the resist in a wafer central part fell to a part 

for stfli lower 550A/. 

[0064](Comparat!ve example 3) Dip processing performed resist removing using the ozone water used in 
working example 1, and the exposure of ultraviolet rays was used together. The removal rate of the resist in 
a wafer centra! part was a part for 700A/. 

[0065]{;Working example 6) it irradiated with uJtraviolet rays using the high-pressure mercury lamp (GS HI-6). 
It is the same as working example 1 exoe^pt this. In a part for /, and the 4500A wafer periphery, the removal 
rate of resist was 3100A in the wafer cenfeal part, and removal of all the resist was possible for it by the 
processing for 3 minutes. 

[0066](Comparative example 4) It processed by excluding the acetic acid addition to UV Irradiation unci 
ozone waier. It is the same as working example 6 except this. The removal rate of resist was a part for 
1 800A/in a part for /, and the 240GA wafer periphery in the wafer central part, and was recfuired for removal 
of all the resist 5 minutes or more. 

[0067](Comparative example 5) It processed by excluding the acetic acid addition to ozone water, it is the 
same as working example 6 except this. By 4200A/, the removal rate of resist is a part for l500A/in a wafer ■ 
periphery, and became later than the comparative example 4 in the wafer central part, and the homogeneity. 

of f)rocessing got worse. 

[00681(Comparativo exampie 6) It processed by excluding the acetic acid addition to ozono water. It is the 
same as working exampie 1 except this. By 3700A/', the removal rate of resist is a part for 1700A/in a wafer 
periphery, and became later than the comparative example 4 in the wafer central part, and the homogeneity 

of processing got worse. 



ht1p;//\\ww4.ipd'[.inpit.go.ip/cgi-bin/t3-an_web_cgi_ejje^^^^^ 7/29/2010 



JP,2002-{)2597 1 , A [DETAILED DESCRIPTION j Page 9 of i 1 

[0069]A/vorklng example 7} 1 micrornelerM positives resist for i line exposure (Sumitomo Chemical PF158) 
were changed into 3 micrcuTieters of negatives resist for i line exposure (JSR NFR015). It is the same as 
working example 6 except this. The removal rate of resist was a part tor 2500A/in a part for /, and the 3000A 
wafer periphery in the wafer central part, and i-erTiovai of aii the resist vms possible for it by the processing for 
12 minutes. 

[0070]{Working example 8) It replaced with the high- pressure mercury lamp (GS Hi-6), and irradiated with 
ultraviolet rays using the low-pressure mercury lamp. It iS the same as Vv/orking exam.ple 7 except this. The 
removal rate of resist was a part for 2200A/'in a part for I., and the 2700A wafer periphery in the wafer centra! 
part, and removal of all the resist was possible for it by the processing for 14 minutes, 
[0071](Work!ng example 9) it replaced with acetic acid and ammonium acid carbonate was used. II is the 
same as working example 8 except this. The removal rate of resist was a part for 2000A/in a part for /, and 
the 2600A wafer periphery in the wafer central par^, and removal of all the resist was possible for it by the 
processing for 15 minutes. 

[0072](Comparatiye example 7) It processed by excluding the acetic acid addition to UV irradiation and 
ozone water. It is the same as working example 7 except this. The removal rate of resist was a part for 
1400A/in a part for /, and the 1600A wafer gerlpher^ in the wafer central part, and was required for removM 
of all the resist 20 minutes or more. 

[0073j(Comparatlve example 8) it processed by excluding the acetic acid addition to ozone water It is the > 
same as working example 7 except this. .Although the resist removal rate was a part tor 2600Av''in the wafer 
central part, in the wafe? periphery, it becarr;e a part for V3Q0AI, and became later than the comparative 
example 7, and the hornooeneity o! processing got worse. 

[0074](Cornparative example 9) It proces.sed by excluding the acetic acid addition to ozone water, it is the 
same as working example 8 except this. Although resist removal speed was a part for 1800A/in the wafer 
central part, in the Vs^afer periphery, it became a part for 1000A/, and became later than the comparative 
example 7, and the homogeneity of processing got worse. 

[0075|(Working example 10) 1 micrometer of positives resist for i line exposure (Sumitomo Chemical PF158) 
were changed into 1 micrometer of positives resist for excimer exposure (Tokyo adaptation TDUR-P015). It 
is the same as working example 6 except this. The removal rate of resist was a part for 2200A/ln a part for /, 
anci the 2800A wafer periphery in the wafer central part, aficl removsi:! of all the resist was possible for it by 

the processing for 5 nsinutes. 

l0076](Working example 11) It replaced with the high-pressure mercury lam^p (GS HI-6), and irradiated wifH^ 
iiltraviolet rays using the low-pressure mercury lamp. It is the same as working example 10 except this. The 
removal rate of resist was a part for 2000A'in a part for /, and the 2600A wafer periphery in the wafer central 
part, and removal of all the resist was possible for it by the processing for 5 minutes, 
[0077](Comparative example 10) It processed by excluding the acetic acid addition to UV irradiation ar>d 
ozone water. It is the same as working example 10 except this. The wafer central part and the wafer 
periphery were parts for 600A/, and resist removal speed was required for removal of ai! the resist 1 6 
minutes or more. 

[0078](Comparative example 1 1) It processed by excluding the acetic acid addition to ozone water. It is the 
same as working example 10 except this. Resist removal speed was a part for 900Aj'in a part for /, and the 
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2700A wafer periphc^ry in the wafer central part, and was reqiilred for ai! the resist removal for 12 minutes. 
[0079](Cornparalive example 12) It processed by excluding the acetic acid addition to ozone water. It is the 
same as working example 1 1 except this. Resist removai speed was a part for 1200A/in a part for /, and the 
2300.A wafer periphery in the wafer central part, and was required for ail the resist removal for 9 minutes. 
[0080] (Working example 12) It is an antireflection film about 1 micrometer of positives resist for i line 
exposure (Sumitomo Chemical PF158). (Shin-elsu chemicals DUV~42) It changed into 0.1 rrsicrometer. It Is 
the same as working example 6 except this. The removing speed of the antireflection film was a part for 
230,A,/in a part for ,\ and the 280A wafer peripher>' in the wafer central part, and removal of all the 
antirefieclion fslms waj- possible for it by the processing for 5 minutes. 

[0081]{Woi"king example 13) It replaced with the high-pressure mercury lamp (GS HI-6), and irradiated with 
L.iitraviolet rays using the low-pressure mercury lamp. It is the same as worki.ng example 12 except this. The 
wafer central part and the wafer periphery were parts for 320A/, and removal of all the aniirefiection films was 
possible for the removal rate of an antireflection film by the processing for 4 liffuio? 
[0082](Working example 14) It replaced with acetic acid and the antireflection film was removed usir^g 
arjimonium acid carbonate, it Is the same as vvorkiiig example 13 except this. The removal rate of the 
antireflection film was above by 500A/. and i-emovai of a^l the antireflGction films was possible for it by the 
processing for 2 mi nutes, 

[0083](Comparat!ve example 13) It processed by excluding the acetic acid addsiion to UV irradiation and 
ozone water. It is the same as working example 12 except this. Were before and after processing, and 
cha.ngo of Ihe thi-. kness of an antireflection film was not seen but is unremovable. 

[(iO&4](Co{iiparative i ->ar.i[:-k- 14) it processed by excluding the acetic acid addition to ozone water, tt is the 
same as working exainple 12 except this. The removal rate of the antireflection film was a part for 170-nm/in 
a part for /, and the 260A wafer periphery In the wafer central part, and was required for removal of &\\ the 

antiiefieclion Hims for 6 minutes. 

[0085]{Compar3tivo example 15) It processed by excluding the acetic acid addition i-- ozone water, it is the 
same as working example 13 except this. The removal rate of the antireflection liim was a part for 180A/in a 
part for /, and the 2 1 0A wafer periphery in the wafer cenlral part, and was required for removal of all the ■ ' 

antireflection films for 6 minutes. 

[0086](VVorking example 15) In the treatment container made from silica glass, it is an aniirefiTvc : film. 
(Shin-etsu cheinicals DUV-42) The silicon wafer in which 0.1 micrometer was applied vms set, and after 
adding and sealing the acetic acid solution of 0.1 rriore mol / L, it heated to 100-degree Centigrade and was 
considered as the steam atmosphere having coiitained acetic acid. Under the present circumstances, the 
acetic acid solution was kept from besng directly poured on a semiconductor Vv'afer. Having let siiioa glass 
pdss and irradiating with ultraviolet rays ail over a silicon wafer with a high-pressure mercury lamp (GS HI-6), 
a part for gaseous ozone 1 L/and the steam of concentration 300 mg/m^ were supplied into the treatment 
container, and processing was performed for 3 minutes. The antireflection film was removed after processing 
on the whole surface. 

[0087j(Comparative example 16) it replaced with the 0.1 mol/L acetic add solution, and pure water was 
used. Others are the same as working example 15. After processing, although the antireflection film was 
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removed in almost all portions, the residue thing was s&en in the part distant from the gaseous ozone feed 

•hopper:,. 

[0088](Working example 16) Aithough the acetic acid solution was placed into the quartz container and 
acetic acid was supplied with the steam in the system by carrying out sealing afterbaking in working example 
16, In working example 16, using the substrate processing unit of drawing 2 , it let the stearn and the acetic- 
acid-vapor introducing hole 24 pass, and a steam and acetic acid vapor were introduced in the system. 
Conditions oUier than this are the same as working example 15. Processing was performed for 3 minutes. 
The antirefiection film was removed after processing on the whole surface. 

[0089](Working example 17) Aithough the acetic acid solution was placed into the quartz container and 
acetic acid was supplied with the sieam in the system by carrying out sealing afterbaking in working example 
15, in working example 17, using the substrate processing unit of drawing 3 , it let warm water and the aceti6 
acid introducing hole 34 pass, and the warm -water which contains acetic acid in a system was introduced. 
Conditions oUier than this are the same as working example 15. Processing was perfomied for 3 minutes. 
The anlireflectiori film was removed after processing on the whole surface. 

[0090]The substrate treating method of this invention is applicable not only to removal of the organic matter 
in the serniconducior wafer represented by the silicon wafer but removal of organic matters, such as resist in 
the glass substrate for liquid crystals. A stratified flow of the ozone water can be carried out on the suri'ace by 
the method of supplying ozone water to the substrate which supplied ozone water to the central part, or 
inclif^ed f rom #:Mt nozzfe also to the glass subsftrale for liquid crystals wNle rotating this, 
[0091] 

[Effect of the InventionjThe substrate disposal method of this \mm%Qn can remove organic matters, such as 
resist adhering io a base matehai surface, at a high rate by supplying the substance, ozone, and water Vv'hich 
control decorfiposition of ozone, irradiating with ultraviolet rays the surface of the substrate which should be 
processed as explained above. And since heating at high temperature of a substrate is not needed, the 
damage which a substrate receives can be reduced substantially and it is also economical. Since it is a clean 
approach which does not use an environmental poiiulant like an organic solvent, and It excels in safety and a 
sanitary aspect and complicated effluent processing and flue gas treatment are not needed, it excels in 
economical efficiency also from this point. 



[Translation done.] 
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v'y?? X. 7|<a?/W^.fS?E«^:)Sii^-e^^i=^K#A't 

^ « ^^/y:ffXii^V'yfJX^^'y F 3 3 *^;is^^iC 

[ 0 0 5 2 j « 1 i^^^{i,K-»jSnr^|^#^ll, 
k - h i^A^izl^itmm i hx v 

<^>x. mmmv^± ^^^ymuLmf/mmi. 
[ 0 0 5 3 ] 1 iumtx h X t z:-'-)Mmzx ■>:■ 

mily~hi±if^ZtPX'^l. Ur-l. MB-<i^&-^r 
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4 4 Q 0 A/^\ ■^XA.igjJlgiifS 00 QkyjiTh-^ 
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'^7xy\fB5^t-3 6 0 0 k/'/rt^-h-^fz, 30 

;||i;:i;6 0 ] ( PMm 4 ) liVMit ^ 3 o m/t^'- i^zmk 

Wt^V-X-'.t. '>xyNft"^fg'C4 9 0 0 A/^)-. 9xyN 
,^j||ggT3 5 0 0 k/%-Vh-)1Z. 

[ 0 0 6 n fm»<>i5 ) t'/v^^<^'-w^mmm. m 

1 0 m L/C m^^T-tCi^-^l-i: 
UVgiSi^3 0mW/cmM.::tt:^$ii-fc., Z.ii 

l±, V L©»ajt-— Mi. '^x,A4i^f 5 3 0 0 
A/^^ . -^X^ vja3llgi5T 3 9 0 0 A /'HXh o ft. 40 
[ 0 0 o 2 ] ( i:t!?i;(5(i 1 ) ^^F^^'t^M^ L?!:: . i 

ti, r';xyNrK%gg-e2 30 0A/^. X AjiSg^-C 1 

7 00A/^ra-j^:. 
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4 5 0 0 A/-5t, '7X A,SMgK-a3; 3100 kX'h 0 . 
■5i>!^i?-j5!§SfcJ; »5'r'-^T<7)L-i^.x V<r>m^¥^WZ'h 

{ 0 ■.) r. o ] ( J»4 ) i^^'^St^siX/i-y'y^^^cr;! 
T2 4 0 0 A..- ''7xyN|iIj3Sgf 1 8 Q 0 A. •':^;-T'$, 

[0067] ( itmm 5 ) ?i-y>*-'s£^sr»i!ii&€v ^ 

Ui^X hm-&U-hi^. ^x.) Nft"^gh'^4 200 A.- 
-^x/NmSSxa 50 0A,--'4>T'$>0. .h!r.«4J; 

[0068] ( J:t»« 0 j r ' - ^ .r-ni f^^t^ii! i- tr^ v 

Vi^X \'0Mti\^- ^ is, ^xyN4^^ii5-C3 7 0 OA/ 
'^X/vilffigg-Cl 7 0 0A/i^mi')^, 

[0069] i %w^\ -r ) 1 m,nt>x' : > . h 
(ft^fb^p F 15 8) i^m&im:m^.^fj:Mv> 

Xhi^^n NFR0i5)3/im5<l^MUt:. CltlJil 
f;XJ\f^^T3 0 0 0 A/'J}'. ^XA,^SiJ'e2 5 0 

0 A/^r^ *) 1 2 ^Huio I -i-KT 
10 0 7 0} (mm& ) M&M7y7(Qs h i 

- 6 ) fcft^,-CiR)±*^<^ > Tar)fli ^•t ll-yj-^lfffMI L 
fc, CfLl.:i?Hi;«Si?i!7tfa}LT-.*>l=. UyXh<^f^.^ 
U-Ht. '>x/N4'.*^f2 7 0QA/5)-, '7x'NMja 
«-C2 20 0A/#r#)'3, M-JHSIiOSiiiScriiOf^ 

x<^^'yi^x ^^m^fmrn-ch-) rz„ 
[007!] (;^jti?sj9 ) mmzK>r^ . m^'Y-wry 

V yXh&:>W.T<.l'~hli. -^X^ 2 6 0 0 4/ 
^, -J^X/Vf jagSt' 2 0 0 0 A .-'■■'/i T$> 0 . 1 
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c|3.?^gg'c2 s 0 A/i>. '>x..>\mmmx' 2 3 0 a /•^>3-t' 
ft n ^ 5 ms<^mmtx 0 t^^x(nmm±m<rMm'^ 

[0081 3 vMmm 3 ) s^m«?->>T(GK h 
^~6n::itlxmm^yTtm\^xmmtm 
it\ -txmmmi 2mtx%$.. Kmm 
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mit £ n/.' > ' > -J y^? i .' ^- & 7 M . $i .3 !■.: 0 . 1 

mo 1 /Lcymxmm$:J&txmu::i&. o 

o;fei::i]rjJ-!a , f1!-S§€' If:. 

H i - G ) j. ;v :j y'>x'^^ffi!c«a'F^M4 1 
'^'':>, »^^4't::ii/fe3 0 0 '.n a m ' Wsf V; 

[0088} ( mmm i & ) mMm i s cfc v , 

-)X. muz. /"T'.rc - -::r»i! - , ^'/s 

SM^m^ Mx\.tz . z.t\m'\^>m\±%mm istn 

[0089] mWk \ 7 ) \ ^ •..Zii\ >X U . Ti 

mmmzmmmmm.^ . mm^.Thz tizx 
^x. mmt. m^-^mtthiz&muzfA mm 
mi7izn^^xti. m^^^mm^wm^^x, 
■wmmA^iM^mix. mi<z^ mmirt^'-thm 
mx L . z. hmwi^numm i =5 1 n txh 
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